Nitric oxide-mediated nonadrenergic noncholinergic relaxation of piglet pulmonary arteries decreases with postnatal age.
Nonadrenergic noncholinergic (NANC) vasodilator mechanisms may contribute to the maintenance of adult pulmonary and systemic vascular tone. However, their actions in the neonatal circulation have not been studied. We aimed to investigate NANC vasorelaxation in neonatal and 2-week-old piglet pulmonary and mesenteric arteries and to examine the potential role of nitric oxide (NO) in this phenomenon. Responses to electric field stimulation (EFS, 50V, 0.25-32 Hz) were investigated in pulmonary and mesenteric artery rings (external diameter 150-200 microm) precontracted with the thromboxane A2 mimetic U46619, in the presence of guanethidine (10 microM) and atropine (10 microM). Under these conditions, EFS resulted in a frequency dependent relaxation of newborn pulmonary (maximal relaxation of 53+/-9.1%), mesenteric (68.8.2+/-7.1%) and 2-wk-old mesenteric (46 6.3%) arteries but this relaxation was significantly reduced (4.5+/-2.2%) in 2-week-old pulmonary arteries. In neonatal pulmonary arteries, the neurotoxin tetrodotoxin (0.3 muM), the NO synthase inhibitor L-NAME (0.1 mM), and the guanylyl cyclase inhibitor ODQ (10 microM) abolished EFS-induced relaxations, suggesting that NANC relaxation of porcine neonatal pulmonary arteries is mediated by NO, which is probably neuronal in origin. However, The expression in pulmonary arteries of the neuronal NO synthase (nNOS), as determined by Western-blot analysis, increased with postnatal age whereas the expression of the endothelial NOS (eNOS) did not change. In conclusion, NANC relaxation is present in neonatal pulmonary and mesenteric arteries and it is, at least partially, mediated through NO. NANC relaxation of porcine pulmonary and mesenteric arteries decreases with postnatal maturation.